Proc. roy. Soc. Med. Volume 61 April 1968 4 the necessary requirements, a diagnostic error message was obtained. The report discussed the nature of errors found and the use of this type of approachfor example to determine whether the machine had recognized the required pattern and with what reliability. Dr B McA Sayers Seeing Through the Hearing Process The title above carries a dual implication: as to the nature of the research and about its concern with images -but of an auditory rather than visual kind. Normal listeners in a three-dimensional world certainly acquire a perceived auditory space in which sounds are judged to come from spatially concentrated regions; however, this is probably an unimportant faculty. But the use of two ears does give the listener the ability to discriminate in favour of a wanted sound source and against another, unwanted, source when these are spatially separated. This important capability requires elucidation.
A dominant reason for interest in binaural effects is the varying transformation of an acoustic waveform (through middle and inner ear pathways) into implied basilar membrane displacement waveforms at various cochlear loci and also their relation with phenomena of perceptual experience. Some understanding of this matter is now available and the important effects were reviewed.
Mr P A Lynn

Neural Correlates of Acoustic Signals
Applying methods of communication engineering to some recent physiological measurements, the response of various loci on the cochlear basilar membrane in the inner ear can be inferred in the case of many acoustic waveforms. Furthermore, with the aid of methods drawn from mathematical statistics in conjunction with digital computer techniques, a study can be made of the significance of signal-dependent activity in individual fibres of the cochlear nerve.
Computed responses of the basilar membrane and the corresponding cochlear neural activity, inferred on the basis of a physiologically reasonable but simple transduction hypothesis, were shown for a variety of simple acoustic signals, such as filtered clicks. The possible influence on cochlear neural responses of spiral innervation of the cochlea were also demonstrated. The close parallel between computed results and practical measurements obtained for image lateralization in binaural listening experiments was demonstrated in order to illustrate the assumptions to which we have been led about the perceptual correlates of peripheral neural activity.
The nature of the spontaneous activity in individual VIII nerve fibres was then described and it was shown how a careful study of such activity can put restraints on possible hypotheses about the neural transduction process. Computer simulations of such neural activity were demonstrated and were compared with published physiological measurements on cat. Future work, in particular the modelling of stimulus conditions, was then outlined.
Mr D M Monro
Computer Studies of Auditory Perception The implication of experimental results described is that the time course of displacement of the basilar membrane is certainly directly related to certain phenomena of auditory perception, regardless of the actual mechanics of the neural transduction process. Through experiments based on simulating basilar membrane displacement with the aid of a high speed digital computer, we hope to gain further insight into some of these phenomena.
Hypotheses about the formation of binaural images (whereby the listener can separate different sources of sound) can be investigated in this way, for example. With some knowledge of membrane activity, and about associated images perceived by a listener, we can hope to infer characteristics of the intermediate processes. Another aspect to be examined is the production of patterns on the basilar membrane (and in cochlear nerve fibres) by speech sounds and the possible significance of these patterns in speech perception. One study will be to determine the relationship between the effects of certain types of waveform distortion (which produce known degradation of intelligibility) and corresponding changes in membrane pattern.
The matters discussed were illustrated by a series of demonstrations in the Engineering in Medicine Laboratories.
